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CHARACTERISTICS OF THE IONOSPHERE 
AT WASHINGTON, D. C. 


Radio waves at high frequencies over 
both short and long distances, and at 
low frequencies over the longer dis- 
tances, are transmitted from sending to 
receiving stations by reflection from 
the ionosphere (upper ionized region of 
the earth’s atmosphere). The iono- 
shere transmits radio waves at some 
frequencies much more efficiently than 
at other frequencies, but the condition 
of the ionosphere changes in a com- 
plex manner so that the best frequency 
for a given distance varies with the 
time of day, season of the year, and 
also with the 11-year sunspot cycle. 
In addition, there are sometimes dis- 
turbed conditions in the ionosphere, 
which introduce further variations in 
the choice of frequencies. 

The ionosphere generally includes 
two principal strata of ionized air; the 
E layer, at a virtual height of about 


115 kilometers, and the F layer, at 
heights varying from 230 to 500 or 
more kilometers. During the daytime 
in the summer there are three princi- 
pal strata, the F layer separating into 
two, the Ff; layer at about 230 kilome- 
ters, and the F, layer at heights vary- 
ing from about 800 to 600 kilometers. 
For. radio waves transmitted vertically 
upward and reflected down to the same 
locality, if the frequency is gradually 
increased, a frequency is finally 
reached at which the waves penetrate 
a given layer and are no longer re- 
flected from it. The highest frequency 
which is reflected from a layer when 
transmitted vertically upward is called 
the critical frequency of that layer. 
When the transmitter and receiver are 
at a distance from one another so that 
the waves are reflected obliquely from 
the ionosphere, higher frequencies can 
be reflected, but there is a definite 
maximum useful frequency for any dis-- 
tance. 


1 Published with approval of the Director of the Budget. 
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Because of the importance of the 
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Ionosphere storms were observed dur- 


ionosphere in controlling radio trans- | ing 45 days of the period from January 


mission, a knowledge of its behavior 
and its variations from time to time is 
essential to the communication en- 
gineer and in many scientific investi- 
gations. The Bureau is now publish- 
ing monthly summaries of ionosphere 
conditions in the Proceedings of the 
Institute of Radio Engineers. Data on 
ionosphere conditions for January to 
July 1987 were published in the 
‘September issue of that periodical, and 
‘the October issue contained the data 
‘for August. These bulletins will be 
<continued each month. 

In these summaries the monthly aver- 
ages for each of the 24 hours of the 
day, of the critical frequencies and 
virtual heights are given graphically. 
Some of these data are obtained by 
manual methods, but most of them are 
obtained with multifrequency iono- 
sphere recorders of the type which the 
Bureau has had in operation since May 
1933. The critical frequency and vir- 
tual height data are supplemented by 
transmission data obtained by continu- 
ous automatic field-intensity records of 
reception from a number of United 
States and foreign high-frequency sta- 
tions. By studying these two types of 
data together the Bureau is able to 
identify the layer by which long-dis- 
tance propagation occurs at a given 
time and to compute the best usable fre- 
quencies for long-distance transmission. 

The data indicate that long-distance 
transmission at the higher frequencies 
is chiefly by way of the F layer at 
night in both summer and winter and 
during the daytime in winter, but it is 
usually by way of the # layer for dis- 
tances of about 500 to 1,700 kilometers 
for several hours during the middle of 
the summer day, and by the F. layer 
for other hours and distances in the 
daytime in summer. 

Beginning with March 1987, graphs 
of critical frequencies and virtual 
heights have been separated into two 
groups, one for the condition in which 
the ionosphere is quiet or undisturbed, 
and the other for the condition in which 
the ionosphere is disturbed or stormy. 
On days when the ionosphere is stormy 
the virtual heights of the upper layers 
are higher, the critical frequencies are 
lower, and the absorption is greater, 
than on quiet days. All of these effects 
make for poorer transmission. 

Hach ionosphere storm lasts for a 
day or more and is manifested by a dif- 
fusion and instability in the upper 
layers of the ionosphere, and usually 
also by terrestrial magnetic activity. 


to September. 

Sudden disturbances of the iono- 
sphere, as indicated by radio fade-outs, 
were observed 131 times at Washing- 
ton during January to September. 

The long-time increase of critical fre- 
quencies of all the layers of the iono- 
sphere, reported in previous papers, is 
continuing. This means that higher 
radio frequencies than have heretofore 
been useful are now practical for long- 
distance transmission. This effect is 
produced by the increasing solar ac- 
tivity which is manifested by increas- 
ing sunspot numbers. The sunspot 
eycle is expected to reach its maximum 
in 1938 or 1939, after which there will 
probably be a trend to decreasing criti- 
cal frequencies and fewer ionosphere 
storms. 


ULTRAVIOLET SOLAR-RADIATION INTEN- 
SITIES IN THE STRATOSPHERE 


During the past year a novel ap- 
paratus has been used by W. W. Cob- 
lentz and R. Stair in measuring the 
total intensity of the ultraviolet of ex- 
tremely short wave lengths in sunlight, 
at various heights above the earth’s 
surface. 

Aside from the scientific value of 
stch information, the application of 
which cannot be foreseen, from a 
purely utilitarian standpoint the inves- 
tigation of this question is of impor- 
tance because of the need of such infor- 
mation in connection with problems in 
heliotherapy. 

The type of meter (consisting of a 
photoelectric cell and filters) used in 
measuring the ultraviolet solar-radia- 
tion intensities in the stratosphere, is 
Similar to that employed in making 
measurements on the earth’s surface. 
The primary difference is in the sub- 
stitution of a photoelectrically con- 
trolled audio-frequency generator for 
the balanced amplifier and microam- 
meter. 

This ultraviolet intensity meter and 
a suitable radio transmitter are trans- 
ported aloft by means of unmanned 
balloons. The frequency of the radio 
wave emitted is modulated by the re- 
sponse of the photoelectric cell, which 
response is proportional to the intensity 
of the incident ultraviolet rays. The 
height of the balloons is indicated by 
means of a barometric-pressure device, 
as used in the radio barograph devel- 
oped in the Bureau’s radio section, the 
signals giving the altitude of the bal- 
leons and the ultraviolet intensities be- 
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ing received and recorded graphically 
at the ground station. 

In this connection it is interesting to 
recall how, within the past few years, 
radio-wave transmitting apparatus has 
become a very useful auxiliary means 
of recording meteorological data. Now- 
adays, the measurement of tempera- 
ture, humidity, barometric pressure, 
and in the present instance, ultraviolet 
solar intensity, are transmitted from 
aloft by means of radio waves and are 
received and recorded in a central sta- 
tion on the ground, coincident with the 
time of observation. No lives are haz- 
arded; and if the balloons and measur- 
ing apparatus are not recovered, at 
least the observations are on record and 
the undertaking is not a complete loss. 
As a matter of fact, in the ultraviolet 
program. using three instruments, six 
flights were made, and to date two in- 
struments have been returned. 

The balloon ascensions were made 
during the last part of June and the 
first part of July 1987. Altitudes up 
to 80,000 ft were attained; but owing 
to the weakness of the radio signal and 
the interference by noise, strictly quan- 
titative data were obtained only 60,000 
ft (18 km). 

From this preliminary survey, the 
method appears promising for obtain- 
ing valuable scientific data on the alti- 
tude and extent of the ozone layer, and 
the ultraviolet solar intensity in the 
stratosphere, which information is of 
especial interest preceding and during a 
radio fade-out. 


RUMFORD MEDAL AWARDED TO 
WILLIAM WEBER COBLENTZ 


At its meeting in Boston on October 
14 the American Academy of Arts and 
Sciences presented the Rumford gold 
medal to William Weber Coblentz, chief 
of the Bureau’s radiometry section. 
The citation accompanying the award 
refers to Doctor Coblentz as a “pioneer 
in the technology and measurement of 
heat and light.” 

In his address of acceptance Doctor 
Coblentz described the methods he has 
used for the measurement of radiation 
and the recent experiments which he 
has conducted with R. Stair on the in- 
tensity of ultraviolet radiation in the 
stratosphere, as outlined in the preced- 
ing item of this Bulletin. 


MEASUREMENT OF FLUCTUATIONS OF 
AIR SPEED IN TURBULENT FLOW 


Further advances in the knowledge of 
the flow of air are dependent to a large 
extent on experimental investigations of 
the character and magnitude of the 
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fluctuations of the air speed in turbu- 
lent flow, about its mean value. W. C. 
Mock, Jr., of the Bureau’s aerodynam- 
ics section, in cooperation with the 
National Advisory Committee for Aero- 
nautics, has developed suitable appara- 
tus and made several investigations of 
this character. 

The apparatus generally used for the 
measurement of air speed fluctuations 
is the hot-wire anemometer, consisting 
of a small electrically heated platinum 
wire placed in the air stream to be in- 
vestigated. Fluctuations of the speed 
of the air flowing past this wire pro- 
duce variations of its temperature, and 
hence of its electrical resistance. These 
resistance fluctuations in turn cause 
corresponding changes in the voltage 
drop across the wire which, by means of 
suitable apparatus, may be measured 
and interpreted in terms of air speed 
fluctuations. Because of the small mag- 
nitude of the latter, the resistance, and 
hence the voltage changes are very 
small and means must be provided for 
amplifying them before they can be 
measured. For this purpose vacuum 
tube amplifiers are used. 

The amplifiers used in the past have 
generally been battery powered because 
of the comparative ease with which 
suitable performance could be obtained. 
Within the last 2 years, however, a 
suitable amplifier powered by rectified 
alternating current has been designed, 
built, and placed in operation at the 
Bureau. This apparatus represents a 
considerable improvement over pre- 
vious equipment in respect to stability, 
ease of operation, and ease of mainte- 
nance. Technical Report 598 just pub- 
lished by the National Advisory Com- 
mittee for Aeronautics, describes this 
new equipment in detail and presents 
data useful to those interested in the 
construction of similar apparatus. 


RESEARCH ON FLOW NOZZLES 


In Technical News Bulletin 216 
(April 1935) a proposed cooperative re- 
search program on flow nozzles was 
outlined. he laboratory work on this 
program has now been in progress, in- 
termittently, for over a year and a 
half, and about two-thirds of the re- 
quired tests have been made. The 
laboratories and plants in which tests 
have been made are: 

Bailey Meter Co.—using water. 

Cornell University—using water. 

Ingersoll-Rand Co.—using air. 

Lehigh University—using air. 

Massachusetts Institute of Tech- 
nology—using steam. 

National Bureau of Standards— 


using water. 
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Ohio State University—using water 
and steam. 

University 
water. 

University of Oklahoma—using oil. 

University of Pennsylvania—using 
water. 

Articles dealing with various phases 
of the program appeared in the June 
1937 issue of Instruments and in 
Mechanical Engineering for July 1987. 
A progress report giving a few of the 
results has been prepared for publica- 
tion in the Transactions of the Ameri- 
ean Society of Mechanical Engineers. 

In the two articles which have been 
published, there are descriptions of the 
design of the nozzles which are being 
most used in this program. This par- 
ticular design, which is actually a com- 
bination of two designs used to some 
extent in commercial work, was 
adopted after much debate as a con- 
venient one from which to construct 
most of the nozzles to be used in the 
program. ‘There has been no action by 
this Bureau, committees of the Ameri- 
can Society of Mechanical Engineers, 
or any of the other cooperating organ- 
izations, towards making the design of 
these nozzles a standard. 

Recently the attention of this Bu- 
reau and the above committees, has 
been called to the use of the name 
“American Standard Nozzle’ as applied 
to the nozzles used in this program. 
The use of this name is unfortunate 
and misleading, because so far as the 
Bureau is aware there is no such thing 
as a standard American nozzle. 


CHEMICAL CONSTITUTION OF 
PETROLEUM 


of California—using 


The following is a review of a paper 
by Frederick D. Rossini to be presented 
at the annual meeting of the American 
Petroleum institute, at Chicago, IIL. 
November 10-12, 1937. 

Though investigations on the nature 
of petroleum have been going on for 
many decades, it was not until about 


20 years ago that the petroleum in- 


dustry itself began to consider seriously 
the chemical constitution of its raw 
material. With a few notable excep- 
tions, the researches on the composition 
of petroleum had been sporadic and 
casual, and, relative to the importance, 
magnitude, and complexity of the prob- 
lem, narrowly limited in scope. A 
dozen years ago, there were a num- 
ber of hydrocarbons the presence of 
which in the gasoline fraction of petro: 
leum was reported, but for molecules 
of more than five carbon atoms the 
evidence was in most cases based upon 
the products obtained by chemical 
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treatment of certain petroleum frac- 
tions or upon volume peaks in the dis- 
tillation curve. What was needed was 
a comprehensive and unified investiga- 
tion of the chemical constituents based 
upon the actual isolation of pure hydro- 
carbons from the crude oil. 

The work on the chemical constitu- 
tion of petroleum at the National Bu- 
reau of Standards was actually begun 
in 1926 by the late Edward W. Wash- 
burn on a modest seale as a project of 
the Bureau itself. In 1927, the work 
attracted the interest of the sponsors 
of the fundamental research program 


of the American Petroleum Institute, 


and the API Research Project 6 was 
established to carry on this coopera- 
tive research for the two institutions. 
Two points were considered important 
in formulating the research program 
for the Project: First, the study was 
to be complete on one representative 
crude petroleum, so that the results 
would have a quantitative as well as 
a qualitative significance; second, the 
work was to be carried out on such a 
quantity of the crude petroleum that, 
after its exhaustive separation, the 
fractions obtained would be substan- 
tially pure hydrocarbons in such quan- 
tity as to permit purification and ac- 
curate determination of all the im- 
portant physical properties. 

The following methods of fractiona- 
tion, with the indicated variations, are 
employed in separating the natural mix- 
ture of hydrocarbon: (1) Distillation, 
at one or more pressures, or on addi- 
tion of an appropriate azeotrope- 
forming substance; (2) crystallization, 
by simple refrigeration with equilib- 
rium melting, or by refrigeration in 
an appropriate solvent; (3) extraction, 
with one or more solvents, at different 
temperatures; and (4) adsorption, with 
one or more adsorbents. In addition 
to these methods, carefully controlled 
sulfonation is sometimes used for frac- 
tionating mixtures of aromatic hydro- 
carbons. 

After a substantially pure compound 
has been separated from petroleum, 
most, but usually not all, of the follow- 
ing properties are determined for rec- 
ord and identification: Boiling point, 
freezing point, density, refractive index, 
molecular weight, carbon and hydrogen 
composition, critical solution tempera- 
ture in aniline, viscosity, infrared (1 to 
2) absorption spectrum, refractive dis- 
persion, optical rotation, and photo- 
micrographs of the crystals. 

The present report discusses the fore- 
going processes of fractionation and 
methods of identification, and reviews 
the work which has so far been done by 
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the Project on a midcontinent petro- 
leum. It is pointed, out.that from the 
material normally boiling below 180° 
C, there have been separated 45 differ- 
ent hydrocarbons (24 paraffins, 11 
naphthenes or cycloparaffins, and 10 
aromatics). Of that part of the petro- 
leum boiling below 145° C, it is esti- 
mated that over three-fourths has been 
assigned to pure compounds, and of the 
material boiling between 145° and 180° 
C. over one-third. These various data 
on the gasoline fraction, together with 
the results which the project has ob- 
tained to date on the lubricant fraction 
of this petroleum, are summarized in de- 
tail. The report concludes with an ac- 
count of the problems at present under 
investigation and of those to be carried 
out in the future, and a discussion of 
the importance to the industry of these 
and allied researches. 


BALL PACKINGS FOR LABORATORY 
RECTIFYING COLUMNS 


The purpose of an investigation by 
_A. R. Glasgow, Jr., and 8S. T. Schick- 
tanz, on still packings, which is re- 
ported in the Journal of Research for 
November (RP1049), was to obtain in- 
formation concerning the effect of the 
following factors on the efficiency, hold- 
up, and related properties of laboratory 
distillation columns: (1) the nature of 
the material of the packing; (2) the 
extent of the surface area of the pack- 
ing; and (8) the size of the packing. 
The nature of the material was varied 
by using balls of approximately the 
Same diameter (4 mm) made of ma- 
terials of quite different heat conduc- 
tivities. The total surface and size of 
the packing were varied by using balls 
of different diameters (2 to 4 mm). 
The relative efficiencies of ball pack- 
ings as compared with one size of 
locket chain was also determined. 

The experimental column, 2.58 cm in 
inside diameter and 120 cm long, was 
made of Pyrex glass and was sur- 
rounded with a jacketed sleeve, silvered 
and evacuated. The column was 
equipped with an electrical set-up to 
control the rate of boiling of the liquid 
in the pot, and was arranged so that 
samples of the liquid distillate and pot 
liquid could be removed when the still 
was in operation. 

The mixture used to determine the 
efficiency of separation was the binary 
one of benzene and ethylene chloride. 
Composition analysis was made by 
means of measurements of refractive 
index, and the separation efficiency was 
determined by the graphical method of 
McCabe and Thiele. 
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For packing composed of glass balls 
2.95 and 3.80 mm in diameter, lead balls 
2.05 and 4.05 mm in diameter, and 
copper balls 4.00 mm in diameter, the 
experimental procedure and data for 
each of the following factors are given: 
(1) optimum back-pressure, (2) effi- 
ciency of separation, (3) liquid hold-up, 
(4) vapor-velocity, and (5) surface 
area of packing. 

For a column 2.6 cm in diameter, 
packed with balls of 0.2 to 0.4 em in 
diameter, it was found that: (1) The 
heat conductivity of the packing has 
no effect on the efficiency of separation, 
liquid hold-up, or through-put of the 
still; (2) the efficiency is substantially 
directly proportional to the total sur- 
face area exposed in the packed column 
and approximately linear with the re- 
ciprocal of the diameter of the balis; 
and (8) the hold-up is approximately 
linear with the total surface area. It 
appears that other types of packings 
may show similar relationships, and 
that the ideal packing is the one that 
gives a uniform distribution of free 
space in the column, with the maximum 
surface for separation compatible with 
the free space necessary for the desired 
through-put. 


SPECTROPHOTOMETRIC GRADING OF 
VEGETABLE OILS 


Recently, Kasson 8. Gibson, chief of 
the Bureau’s colorimetry section, has 
examined data secured by H. J. Mec- 
Nicholas on the Lovibond grading of 
oils. On the basis of these data, Dr. 
Gibson concludes that there is no sig- 
nificant correlation between the light- 
ness or darkness of an oil and the 
Lovibond grade assigned to it by the 
practical color grader. The Lovibond 
color grade of a vegetable oil may, 
therefore, be computed from its spec- 
tral transmittance by colorimetric meth- 
ods without taking into account the 
luminous transmittance of the oil. 
This method of grading might serve to 
settle disputes among the oil chemists 
as to the correct Lovibond grade of an 
oil. 

ENTROPY OF ISOPRENE 


Determination of the heat capacity 
and calculations of the entropy of 
isoprene by Norman Bekkedahl and 
Lawrence A. Wood are reported in 
RP1044 in the November issue of the 
Journal of Research. This investiga- 
tion is part of a research program now 
being conducted at the Bureau on the 
chemical thermodynamics of rubber 
and. related substances. The heat 
capacity was measured at temperatures 
from 25° C down to —258° © (20° K), 
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using an adiabatic calorimeter of the 
vacuum type. In this temperature 
range isoprene exists in two forms: 
(1) crystalline below the freezing point 
at —146.8° C, and (2) liquid above this 
temperature. The heat capacity curve 
and the melting point are very differ- 
ent from those of the rubber hydro- 
carbon, the latter having been reported 
previously (J. Research NBS 15, 503 
(November 1935) RP844). The heat 
of fusion of isoprene at its melting 
point is 4,830+15 joules per mole. 
From these data on the heat capacity 
and the heat of fusion, the entropy of 
isoprene was calculated to be 229.3 
+1.0 joules per mole per degree at 
25° C. Work now in progress on an 
accurate determination of the heat of 
combustion of isoprene is required for 
a calculation of the free energy. 


RECOMBINATION IN THE AFTERGLOW OF 
A MERCURY DISCHARGE 


RP1045 by Fred L. Mohler, in the 
Journal of Research for November, dis- 
cusses recombination in the afterglow 
of a mercury discharge. 

A mercury-are discharge through a 
500 em® bulb was extinguished by short- 
circuiting two anodes on each side of 
the bulb by a commutator. Probe 
measurements were then made at vary- 
ing time intervals after the cutoff. 
Most of the measurements were limited 
to discharges of 6 and 4 amperes at a 
vapor pressure of 270u. Probe meas- 
urements of the number of ions per 
cubic centimeter in the bulb and of the 
ion current to the bulb wall gave the 
number of ions recombining in the 
space and the recombination coeffcient, 
2.3X10-°. The electron temperature 
decreased with time from 3,000° K at 
10° sec to 1,600 at 6X10- sec. Theo- 
retical considerations indicate that this 
is probably not the result of spontane- 
ous two-body recombinations, 


IMPROVED CONTINUOUSLY VARIABLE 
SELF AND MUTUAL INDUCTOR 


Variable self and mutual inductors 
(also known by less logical names, such 
as variometers or inductometers) are 
much used for measurement and con- 
trol purposes. They serve to vary the 
self inductance in a circuit, or the mu- 
tual inductance between two circuits, 
without alteration of resistance. Such 
an inductor consists of two coils or 
groups of coils, one of which is station- 
ary and the other movable, usually by 
rotation about an axis. The coils (or 
groups of coils) are connected in series 
when the apparatus is to be used to 
vary the self inductance in a circuit. 
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They are connected in separate circuits 
when a variation of mutual inductance 
is desired. 

A form of variable inductor described 
by this Bureau in 1916 has come into 
extensive use. It was felt that im- 
provements could be made in its de- 
sign by a study of the principles under- 
lying the action of such apparatus. As 
a result of such an investigation by 
Herbert B. Brooks and Arthur B. 
Lewis of the Bureau’s electrical instru- 
ments section, two new general theo- 
rems concerning a pair of mutually 
inductive coils (or groups of coils) were 
derived. They apply to coils of any 
form, capable of change of relative po- 
sition. If the self inductance of the 
two coils in series has a maximum 
value for one relative position and a 
minimum value for another position, 
and if either coil may be rewound with 
any desired number of turns without 
change of space factor, the first theo- 
rem states that the greatest ratio of 
the maximum value to the minimum 
value will be had when the self induct- 
ances of the two coils are equal. 

The second theorem relates to the 
ratio of the range of inductance (the 
difference between the maximum value 
and the minimum value) to the resist- 
ance of the coils in series. This ratio 
will have its desirable maximum value 
when the resistances of the two coils 
are equal. 

When both of the preceding require- 
ments are satisfied, an added valuable 
advantage is had, in that the connection 
of the two coils (or groups of coils) in 
parallel gives a new lower range of 
self inductance in which, for any given 
relative position of the coils, the self 
inductance will be exactly one-fourth 
of the corresponding value for the series 
connection. 

The procedure which was used in 
applying the new theorems to the de- 
sign of an improved inductor and the 
performance of the finished instrument 
are given in detail in RP1041, which 
will be published in the Journal of Re- 
search for November. 


EFFECT OF WAVE FORM ON THE PER- 
FORMANCE OF CURRENT TRANSFORM- 
ERS 


As explained in Technical News Bul- 
letin 216 (April 1985), commercial 
measurements of electric power and 
energy in circuits carrying alternating 
currents of large magnitude are invari- 
ably made by the use of current trans- 
formers which supply, to the measuring 
instruments proper, secondary currents 
which are replicas on a reduced scale of 
the corresponding currents in the pri- 
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mary circuit. In important installa- 
tions the proportionality factor or ratio 
of the transformer is obtained by an 
experimental comparison between the 
transformer in question and a stand- 
ard transformer of known ratio. This 
comparison is usually made in the test- 
ing laboratory of the utility company 
concerned, while the standard trans- 
former, in turn, is tested at suitable in- 
tervals by some absolute method in a 
standardizing laboratory such as that 
of the Bureau. 

It is obvious that the accuracy of the 
final results would be affected if the con- 
ditions under which either the working 
or the standard transformer is operated 
were allowed to differ to a significant 
extent from the conditions under which 
either transformer was tested. With 
ordinary care such conditions as fre- 
quency and secondary burden can be 
reproduced with sufficient fidelity. 
Variations in the ratio of a current 
transformer caused by changes in loca- 
tion of the primary conductors have 
been previously determined and the re- 
‘sults published. (J. Research NBS 14, 
367 (April 1935) RP775.) In the pres- 
ent investigation which is reported in 
RP1041 by John H. Park, in the Novem- 
ber number of the Journal of Research, 
the effects upon the ratio of changing 
the wave form of the primary current 
were determined experimentally for a 
number of current transformers with 
primary-current ratings up to 2,000 
amperes. The results indicate that the 
errors in ratio introduced by the 
changes in wave form likely to occur in 
practice are negligible for most trans- 
formers. 


SERVICE TESTS OF TITANIUM-TREATED 
AND SILICON-TREATED STEEL RAILS 


The results of a cooperative investi- 
gation of the effects of titanium treat- 
ment on the properties of rail steel were 
published by the Bureau in 1923, as 
Technologic Paper T241. One thousand 
tons of rails from both the titanium- 
treated heats and from comparison sili- 
con-treated heats were laid in the tracks 
of the Illinois Central Railroad Co. 
(now the Illinois Central System) in 
1921 for service tests. 

Information about these rails obtain- 
ed recently from the Illinois Central 
System is given in RP1042 by G. Wil- 
lard Quick, in the Journal of Research 
for November. During 15 years of serv- 
ice in heavy traffic, 52.5 percent of titan- 
ium-treated rails were removed for vari- 
ous reasons, whereas, 64.5 percent of 
the comparison silicon-treated rails 
were removed. 
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VIBRATED CONCRETE 


Up to 80 years ago concrete was mixed 
very dry and tamped into place. Mod- 
ern industrial trends of quantity pro- 
duction, such as the development of the 
chute conveyer, led to the general use 
of a very wet concrete that could be 
poured into the form and the form filled 
with but little subsequent working upon 
the conerete. Studies carried out in the 
decade starting with this transition, 
coupled with the service results of 
sloppy concretes, showed that not only 
does increase in the mixing water lower 
the strength of the concrete, but the 
additional water seriously decreases 
the durability. 

Within recent years a reversal was 
Slowly begun, and various methods have 
been introduced that permit decrease 
in the water content of the concrete. 

About 1926, commercial vibrators 
were developed which made possible 
the use of drier concretes. Vibration 
has, therefore, come into more general 
use. 

In studying this subject, John Tucker, 
Jr., chief of the Bureau’s section on 
cement and concreting materials, has 
found that there is an optimum grad- 
ing for concrete that is to be placed 
without vibration. If the least quan- 
tity of water be used that will permit 
placement without vibration, then vi- 
bration will cause segregation. On the 
other hand, vibration will not cause 
appreciable segregation if the concrete 
is made very dry, or if the mix is 
properly designed. The studies indicate 
that when the mortar content does not 
exceed the voids in the large ag- 
gregate by more than approximately 
15 percent, the segregation may be min- 
imized. The segregation may be elim- 
inated by making the concrete ex- 
tremely dry—too dry for use in building 
construction, but satisfactory for mak- 
ing concrete building units, such as 
cast stone. 

Vibration will increase the strength 
of the concrete above that of normally 
rodded specimens if the mix is very 
dry; the drier the mix, the greater the 
increase in strength. One year after 
making, the driest vibrated specimens 
showed a considerable increase in 
strength over the rodded specimens. 
The earlier the test age, however, the 
greater the strength increase due to vi- 
bration. 

A complete account of this investiga- 
tion will be published as RP1048 in the 
November number of the Journal of 
Research. 
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TALC IN WHITEWARE 


In recent years tale, as an ingredient 
of ceramic whiteware, has received the 
renewed interest of technicians and 
producers both in this country and 
abroad. It will act as a flux, reducing 
the amount of feldspar necessary to 
produce the desired strength and struc- 
ture and will simultaneously increase 
materially the resistance to moisture 
expansion of the body and, therefore, 
the crazing of the glaze. Since it en- 
hances the fluxing effect of feldspar, 
nonporous ware may be produced at 
lower temperatures and, by reducing 
thermal expansion, it increases the vis- 
cosity of the feldspatic interstitial glass 
and shortens the temperature range in 
which feldspar changes from a state of 
incipient fusion to that of a compara- 
tively fluid glass. Consequently, a body 
containing tale in amounts under ap- 
proximately 40 percent has been found 
to “under fire” or “over fire’ easily and 
te warp while in the kiln. In order to 
overcome these manufacturing difficul- 
ties and enable the producer to avail 
himself of the advantages resulting 
from the use of talc, a comprehensive 
investigation was undertaken at the 
Bureau on the effects of various tales 
in whiteware, and to determine the 
properties of a series of compositions 
in which feldspar and tale were varied 
systematically. 

The first study was of primary in- 
terest to producers of wall tile. The 
second study was more fundamental in 
character, dealing with the thermal de- 
composition of tale. In the third 
study, the following generalities may be 
based on the data obtained: 

1. Feldspar is the predominant con- 
stituent influencing absorptivity, shrink- 
age, and the accompanying changes in 
strength and elasticity of the heated 
specimens. 

2. The possibility of developing 
vitrified bodies maturing below cones 8 
to 10 appears remote for bodies made 
with a so-called high-lime tale. 

3. In no case did a composition have 
a maturing range of over “two full 
cones.” 

4. It was found that absorptivity, 
Shrinkage, mechanical strength and 
elasticity are closely interrelated. 


EFFECT OF HEATING RATES ON GLASS 
PMASE AND PROPERTIES OF WHITE- 
WARE 


Whiteware products consist chiefly 
of glass in which are suspended vary- 
ing amounts of corroded particles of 
quartz, small quantities of fine mullite 
needles, and minute gas bubbles. Dur- 
ing the heating process the glass is 
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formed by fusion and solution of the 
raw materials, clay, feldspar, and flint. 
Unlike common glass, such as window 
glass, the glassy portion of whiteware 
bodies is very grainy in character, being 
made up of minute particles of different 
kinds of glasses. The amount of glass 
formed in a given body depends on the 
severity of heat treatment in the kiln. 
Many efforts have been made to shorten 
the length of time the ware is in the 
kiln in order to save fuel and to in- 
crease production. Experiments were 
conducted by George R. Shelton and 
William W. Meyer to determine the 
most rapid rate at which the tempera- 
ture could be increased without damage 
to the specimens, and also the shortest 
length of time the final temperature 
must be held constant. These tests 
were made on vitreous and semivitreous 
specimens heated in a platinum-wound 
resistance furnace, the temperatures 
being carefully controlled. Physical 
properties such as density, shrinkage, 
absorption, and strength were deter- 
mined on the heated specimens and 
petrographic analyses were made on the 
same test pieces. 

Increased rates of heating resulted 
in the formation of less glass, less solu- 
tion of quartz, and the development of 
smaller quantities of mullite, but more 
pores and greater heterogeneity of the 
glass. Heating rates between 50° and 
90° C per hour were found to give the 
best physical properties. Soaking pro- 
duced greater amounts of glass, par- 
ticularly after slow heating rates were 
employed. However, soaking too long 
and at too high temperatures increased 
the number of blebs. One hour seemed 
to be the minimum soaking time to give 
the best results. 

The full report of this work will be 
published shortly. 


ABRASION-RESISTANCE TEST 


A new abrasion-resistance test has 
been developed at the Bureau by L. 
Shartsis and W. N. Harrison. Although 
developed originally for use with vitre- 
ous enamels, it may also find applica- 
tion in the case of other materials hav- 
ing at least moderately smooth and 
glossy finishes, such as glazed ceramic 
ware, glass, plastics, paints, lacquers, 
etc. The method of abrasion consists 
of placing powdered abrasive and small 
spherical weights on the face of a flat 
specimen, confining these materials 
within a walled-in area, and agitating 
the entire assembly in a_ horizontal 
plane by means of a commercial “screen 
shaker.” Water is customarily added 
to avoid the effect of variations in at- 
mospheriec humidity. The specular 
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gloss of the specimen is determined by 
photoelectric means before and after 
test, and the percentage of the original 
specular gloss retained after the test 
is taken as the abrasion index. Abra- 
sion index values obtained on vitreous 
enamels by this method have ranged 
from over 70 for a hard, acid-resisting 
sheet-iron enamel, to under 20 for a 
soft, high-lead, wet-process enamel for 
east iron. 

Feldspar has been found excellent as 
an abrasive for vitreous enamels, but in 
testing much harder or much softer 
materials to determine differences with- 


Duratwn of treatment required for loss 


t Hundreds 

Material of strokes 

DrNerware Sisal Fee Te SG NaS 96 
Hard, acid-resisting vitreous enamel_.-_. 87 

- Low-priced dinnerware_____--. jones Uli 78 
Medium vitreous enamel__.._.-__-.-..- 55 
Polished platewwalss st 2 2 Vee ae os 45 


‘FLOOR COVERINGS FOR POST-OFFICE 
WORKROOMS 


Floors in post-office workrooms are 
subjected to conditions which are pe- 
culiar to this service. Besides the great 
amount of walking which they must 
withstand, mail is hauled over them on 
small hand trucks. These trucks have 
only two wheels, with treads 214 inches 
wide, and carry loads of the order of 
half a ton. 

Because of the kind of service de- 
manded of this floor, experience with 
floors in other types of service is not 
of much value. The question of the 
relative suitabilities of different kinds 
of floors can be determined only by an 
actual service test. Such a test has 
just been completed and is reported 
in the November number of the Jour- 
nal of Research (RP1046, by Warren 
E. Emley and C. EH. Hofer). 

A track 40 feet in diameter was nade 
up of 20 different kinds of floors. A 
post-office truck loaded to 1,500 pounds 
was run around the track for 60,000 
cycles. 

The results show that flat grained 
maple, linoleum, and perhaps rubber 
should prove satisfactory in this serv- 
ice. 

STRESS-STRAIN CHARACTERISTICS OF 

Wool 


The classical view of protein struc- 
ture is that the protein molecule is a 
polypeptide composed of a series of 
amino acids united through their car- 
boxyl and amino groups. In the case of 
wool and similar materials, recent X- 
ray studies have indicated that these 
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in a given class, the abrasive should 
probably be correspondingly harder or 
softer. For comparing different types 
of materials with each other, feldspar 
may be used, but instead of a uniform 
abrasion treatment for all specimens a 
determination of the duration of treat- 
ment necessary to produce a given ef- 
fect is preferred. The following table 
shows the number of strokes in the 
abrasion apparatus necessary to effect 
a 50-percent reduction in original spec- 
ular gloss. The values given are not 
comprehensive, but are merely illustra- 
tive of some that have been obtained. 


of 50 percent of original specular gloss 


; Hundreds 

Material of strokes 
Soft vitreous enamel_____..----___-_- 34 
Very soft vitreous enamel_....________- 14 
Baked organic coating_.....-.---_--_-__ 7 
Softer organic coating___--._--.._-..___ 4 


polypeptides lie parallel to the fiber 
axis and are held together by a variety 
of cross-linkages of the covalent and 
electrovalent types. That the bulk of 
the covalent cross-linkages in wool are 
the disulfide groups of the amino acid, 
cystine, is at the present time generally 
accepted. However, little is known 
about the nature of the electrovalent 
forces. The results of studies by Ar- 
nold M. Sookne and Milton Harris, on 
the extensibility of wool fibers are re- 
ported in the Journal of Research for 
November (RP1048), for the purpose 
of further elucidating the nature of the 
electrovalent linkages in wool. 

The paper includes a description of 
an apparatus for studying the extensi- 
bility characteristics of single wool 
fibers, and gives data on the effects of 
the tanning (quinone), dyeing, and de- 
amination processes, and of neutral 
salts on the extensibility of the wool 
fibers. The results indicate that the 
extensibility of the fibers is governed, 
for the most part, by factors which in- 
fluence the swelling or hydration of the 
protein. Salt linkages of the type 
which might be formed by an attrac- 
tion between the free amino and Car- 
boxyl groups in wool do not appreciably 
contribute to the physical stability of 
the fiber in aqueous solutions. 


CRUSH-RESISTANT FINISHING TREAT- 
MENTS FOR FABRICS 


Articles made from textile fibers 
which are deficient in natural resili- 
ence tend to become wrinkled, matted, 
or crushed and to lose their shape and 
desired appearance. Suitable methods 
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of measuring the resistance to crush- 
ing of transparent velvet and other pile 
fabrics are important to the ultimate 
user in comparing the finished fabrics, 
and to the manufacturer in the develop- 
ment of fabrics of improved resilience. 
In recent years it has been found pos- 
sible to improve the resilience of tex- 
tiles by chemical processing, and crush- 
resistant pile fabrics are now available. 
Methods for evaluating the improve- 
ment of chemically processed fabrics 
and of the resilience of fabrics in gen- 
eral have been studied in the Bureau’s 
textile section. 

The results of measurements by the 
compressometer method, of certain com- 
pressional characteristics of representa- 
tive transparent velvet fabrics before 
and after the application of commercial 
crush-resistant finishes are reported 
and discussed in a paper by Herbert F. 
Schiefer (RP1047) to be published in 
the Journal of Research for November. 
These finishing treatments markedly 
change the compression and recovery 
characteristics of the untreated fabrics 
and in general increase the ‘“compres- 
sional resilience” of the pile. These 
changes appear to correlate with the 
changes in the appearance produced in 
the fabrics when small areas of the 
various specimens were compressed 
with the compressometer. 


COMMERCIAL STANDARD FOR STODDARD 
SOLVENT 


A second edition of Commercial 
Standard CS3-38, Stoddard Solvent, 
has just been issued. This pamphlet, 
a revision of the first edition CS3-28, 
has been entirely rewritten to include 
the latest standard ASTM methods of 
test. The revised standard includes a 
requirement covering the maximum 
permissible residue after distillation 
which states that 50 percent of the sol- 
vent must distill at temperatures not 
higher than 350° F, 90 percent at tem- 
peratures not higher than 375° FF, and 
the maximum distillation temperature 
shall not be above 410° F. Other re- 
quirements cover suspended matter and 
undissolved water, color, corrosive 
properties, doctor test, absorption by 
sulphuric acid, flash point, and acidity. 
Methods of sampling and testing are 
described. 

Stoddard solvent is a petroleum dis- 
tillate used primarily for dry cleaning 
garments and textiles. Recently it has 
also been used in machine shops, ga- 
rages, and printing plants for the 
cleaning of machine parts, plates, type, 
etc., Since it is distinctly safer from a 
fire-hazard standpoint than motor gaso- 
line. The revision of the specification 
was recommended by the National 
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Association Institute of Dyeing and 
Cleaning and by a joint meeting of the 
Standing Committee and ‘Technical 
Committee D of the American Society 
for Testing Materials, Committee D-2, 
on January 6, 1937. 

The revised standard is effective for 
new production from February 10, 1938. 
The pamphlet includes a brief history 
of the project, the membership of a 
standing committee, composed of pro- 
ducers, distributors and users ap- 
pointed to consider suggestions for re- 
vision, and a list of firms and indi- 
viduals who have signed an acceptance 
form signifying their intention to adopt 
the commercial standard as their stand- 
ard of practice in the production, dis- 
tribution, and use of Stoddard solvent. 
Copies are obtainable from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D. C., at 
5 cents each. 


COMMERCIAL STANDARD FOR WOOD- 
SLAT VENETIAN BLINDS 


Commercial Standard CS61-37, Wood- 
Slat Venetian Blinds, has just been 
received from the Government Printing 
Office. It is a minimum specification 
voluntarily established by the industry 
in cooperation with the Bureau. 

The standard sets forth general re- 
quirements for workmanship and fixes 
size limitations for blinds operated by 
single pull, double pull, and oscillating 
roller lift devices, and the spacing of 
tapes is limited in order to hold the 
slats in a true line. 

Detail requirements are given for 
blinds of three standard slat widths 
which include specifications for slats 
and other wood parts, ladder tapes, 
cords, cables, and chains, aS well as 
lifting and tilting mechanisms. Re- 
quirements for the finishing of wood 
and metal parts are also set forth. 

The commercial standard is not to 
be regarded as describing the ultimate 
in venetian-blind construction, but is 
rather a minimum specification of 
quality which will serve as a guide to 
manufacturers, distributors, and pur- 
chasers. It is hoped that the standard 
will focus greater attention on the 
quality of venetian blinds and result in 
increased serviceability with conse- 
quent benefits to all concerned. Pro- 
visions are recorded for labels which 
manufacturers may use to guarantee 
compliance with the standard, for the 
information and protection of the 
consumer. 

The booklet includes a brief history 
of the project and the membership of a 
standing committee composed of manu- 
facturer, distributor, and user repre- 
sentatives, the chief function of which 
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will be to recommend revisions in the 
standard when necessary to keep it 
abreast of progress in the industry. A 
list is also given of those who have 
indicated their acceptance of the stand- 
ard which became effective on Septem- 
ber 1, 1987. 

Copies of this publication may be 
purchased for 5 cents each from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C. 


SERVICES TO THE CONSUMER 


During the past month the Bureau 
released a 27-page booklet entitled 
Services of the National Bureau of 
Standards to the Consumer, which has 
been in such demand that the first edi- 
tion was exhausted in a few days. The 
booklet contains numerous illustrations 
of equipment and devices used at the 
Bureau to evaluate commodities com- 
monly purchased by the consuming pub- 
lie and describes in popular language 
the Bureau’s work in the field of con- 
sumer goods. The text includes brief 
items telling what has been done to 
improve such varied products as auto- 
mobiles, dental materials, dry cells and 
batteries, electric lamps, house heating 
appliances, insulation, leather, paint, 
paper, rubber, shoes, tableware, tex- 
tiles, weights and measures. devices, 
and many other things. References to 
existing Bureau circulars or papers are 
included. In addition, information is 
given about the establishment of com- 
mercial standards and simplified prac- 
tice recommendations covering many 
commodities of consumer interest, as 
well as brief outlines of the certification 
and labeling plans inaugurated by the 
Bureau to assist both large-contract 
and over-the-counter buyers. 

The Bureau was created primarily 
for the purpose of establishing and 
maintaining standards of measurement, 
of quality, of performance, and of prac- 
tice, and in carrying out these func- 
tions in accordance with law, the ulti- 
mate result is a service to the public at 
large. The impetus given to the con- 
sumer movement in this country in 
recent years and the demand for in- 
formation concerning goods which the 
public buys have given rise to con- 
sumer education so that the public 
will have a better appreciation and 
knowledge of the purchases it makes. 
Recognizing this awakened interest of 
the tax-paying public, the Bureau felt 
that the publication of an informative 
document containing answers to many 
questions which people throughout the 
country are asking was a matter of 
considerable importance. 

Copies of the second printing of this 
booklet will be available on application 
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to the National Bureau of Standards, 
Washington, D. C. 


NEW AND REVISED PUBLICATIONS IS- 
SUED DURING OCTOBER 1937 


Journal of Research? 


Journal of Research of the National 
Bureau of Standards, volume 19, 
number 4, October 1937 (RP10381 to 
RP1039, inclusive). Price 25 cents. 
Obtainable by subscription. 

Research Papers * 

[Reprints from August and September 1937 
issues of the Journal of Research] 
RP1016. Sudden disturbances of the 
ionosphere. J. H. Dellinger. Price 

15 cents. 

RP1017. Infrared absorption of nine- 
teen hydrocarbons, including ten of 
high molecular weight. Frank W. 
Rose, Jr. Price 5 cents. 

RP1018. Temperature and _ hysteresis 
errors in calomel half-cells. Baker 
Wingfield and S. F. Acree. Price 5 
cents. 

RP1019. Device for testing haema- 
cytometers and other pipettes of 
small capacity. Elmer L. Peffer. 
Price 5 cents. 

RP1020. Permeability of organic poly- 
sulphide resins to hydrogen. ‘Theron 
P. Sager. Price 5 cents. 

RP1021. 6-d-Talose and d-talose ace- 
tates and orthoesters. William Ward 
Pigman and Horace §. Isbell. Price 
5 cents. 

RP1022. Hydration of magnesia in 
dolomitic hydrated limes and putties. 
Lansing S. Wells and Kenneth Tay- 
lor. Price 5 cents. 

RP1023. Molecular volumes and expan- 
Sivities of liquid normal hydrogen 
and parahydrogen. Russell B. Seott 
and Ferdinand G. Brickwedde. Price 
5 cents, 

Simplified Practice Recommendations? 

R88-37. Floor sweeps. (Household, in- 
stitutional, garage, warehouse, and 
industrial.) (Supersedes R88—29.) 
Price 5 cents. 

R144-37. Paints, varnishes, and related 
products. (Shades and containers.) 
(Supersedes R144—82.) Price 5 cents. 

R167-387. Counter, window, and radia- 
tor brushes. Price 5 cents. 


Commercial Standards’ 


CS3-88. Stoddard solvent. (Supersedes 
CS3-28.) Price 5 cents. 


ublications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 50 cents per year; Journal 
of Research, $2.50 per year (United States 
and its possessions, and Canada, Cuba, Mex- 
ico, Newfoundland, and the Republic of 
Panama); other countries, 70 cents and 
$3.25, respectively. 


1Send orders for 
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CS61-87. Wood-slat 
Price 5 cents. 


venetian blinds. 


Miscellaneous Publications 


Services of the National Bureau of 
Standards to the Consumer. Free on 
application to the Bureau. 


Technical News Bulletin? 


Technical News Bulletin 246, October 
1987. Price 5 cents. Obtainable by 
subscription. 


MIMEOGRAPHED MATERIAL 
Letter Circulars 


Letter Circulars are prepared to an- 
swer specific inquiries addressed to the 
National Bureau of Standards and are 
sent only on request to persons having 
definite need for the information. The 
Bureau cannot undertake to supply lists 
or complete sets of Letter Circulars or 
to send copies automatically as issued. 


LC502C. Fire-resistance tests of low- 
cost housing constructions. 

LC503. Propane, butane, and related 
fuels. (Supersedes LC292.) . 

LC504. Variety reduction effected by 
the application of simplified practice 
through cooperative efforts of in- 
dustry and the National Bureau of 
Standards. 


Technical Information on Building 
Material 


The supply of these notes, each of 
which consists of three or four pages 
giving the important facts on some one 
aspect of the properties or use of build- 
ing materials, is necessarily limited. 
Their distribution will be confined to 
Government officials concerned with 
building projects, and to architects, en- 
gineers, and home builders. Requests 
should make clear the actual need for 
the information at the time of writing. 
Letters should be addressed to the Di- 
vision of Codes and Specifications, Na- 
tional Bureau of Standards, Washing- 
ton, D. C. The following note was 
issued since the list published in the 
October 1937 number of the Technical 
New Bulletin: 


TIMB-55. Water-tightness of expan- 
sion-joint materials in concrete roof 
construction. - 


1Send orders for publications under this 
heading only to the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington, D. C. Subscription to Technical 
News Bulletin, 50 cents per year; Journal 
of Research, $2.50 per year (United States 
and its possessions, and Canada, Cuba, Mex- 
ico, Newfoundland, and the Republic of 
Panama); other countries, 70 cents and 
$3.25, respectively. 
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RECENT BUREAU ARTICLES APPEARING 
IN OUTSIDE PUBLICATIONS? __ 


Characteristics of the ionosphere at 
Washington, D. C., January to May 
1937. T. R. Gilliland, 8S. S. Kirby, 
and N. Smith. Proc. Inst. Radio 
Engrs. (838 West 39th St., New York, 
N. Y.) 25, 1174 (September 1937). 

Characteristics of the ionosphere at 
Washington, D. C., June 1937. T. R. 
Gilliland, S. S. Kirby, and N. Smith. 
Proc. Inst. Radio Engrs. 25, 1184 
(September 1937). 

Characteristics of the ionosphere at 
Washington, D. C., July, 1987. T. R. 
Gilliland, S..S. Kirby, and N. Smith. 
Proc. Inst. Radio Engrs. 25, 1188 
(September 1937). 

The molecular volumes and expansivi- 
ties of liquid normal hydrogen and 
parahydrogen. R. B. Seott and F. G. 
Brickwedde. J. Chem. Phys. (Am. 
Inst. Physics, 175 Fifth Ave., New 
York,N. Y.) 5, 175 (September 17, 1937. 

Physical methods of light dosimetry. 
W. W. Coblentz. Sonderabdruck aus 
den Verhandlungen des 8. Interna- 
tionalen Kongresses fiir Lichtforsch- 
ung, Wiesbaden (Druck von L. Schu- 
macher, Chausseestrasse 42, Berlin 
N4, Germany) (September 1936). 

Electrical behavior of rubber. <A. T. 
McPherson. Chapter in Am. Chem. 
Society Monograph no. 74, Chemistry 
and technology of rubber (Reinhold 
Pub. Corp., 380 West 42d St., New 
York, N. Y.) 557 (September 1937). 

The determination of leather by acid. 
R. C. Bowker. Sonderdruck aus der 
Stiasny - Festschrift (Roetherdruck, 
Darmstadt, Germany) 21 (Septem- 
ber 1937). 

A note on rapid photomicrography. 
W. H. Mutchler and H. O. Willier. 
Am. Soe. for Metals (7016 Euclid 
Ave., Cleveland, Ohio) preprint of 
paper presented at annual meeting, 
October 17-22, 1937. 

Effect of carbon on the hardenability of 
high-purity iron-carbon alloys. 'T. G. 
Digges. Am. Soc. for Metals, pre- 
print of paper presented at annual 
meeting, October 17-22, 1937. 

Diffusion in solid metals—III. Adden- 
dum to a correlated abstract. A. I. 
Krynitsky. Metals and Alloys (1117 
Wolfendale St., Pittsburgh, Pa.) 8, 
261 (September 1937). 

Locating the causes of rain penetration 
of brick walls. D. EH. Parsons. Build- 
ing Economy and Modern Brickbuilder 
(2121 Guarantee Title Building, 
Cleveland, Ohio) 12,5 (July 1987). 


2These publications are not obtainable 
from the Government. Requests should be 
sent direct to the publishers. 
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